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Description 



The present invention relates to a process for the conversion of a hydrocarbonaceous feedstock and is particularly 
concsrned with the upgrading of certain feedstocks. 

5 US 4.171 ,257 describes a process for upgrading a hydrocaroonaceous feedstock by contacting the feedstock with 

a ZSM-5 crystalline alummosiiicate catalyst at a pressure below 14 bar. a temperature of 260 to 427 *C and a space 
velocity of 0. 1 to 1 5 !/l.h The feedstock, exemplified as gas oil having a boiling point range of 230 to 437 °C. must contain 
less than 5 ppmw of nitrogen-containing compounds, calculated as nitrogen. The upgraded product includes olefinic 
hydrocarbons, such as prcpene and butenes. 

?0 US 4.502,945 describes a dewaxing process for upgrading a pararfintc hydrocarbonaceous feedstock by contacting 

the feecstcck with an intermediate pore size zeolite at a pressure of i to 3 bar, a temperature of 290 to 595C. preferably 
of 340 to 480C, and a space velocity of 0.1 to 50 v/v/hr. The zeolite must have a silica:alumina mole ratio from about 
175:1 to about 300:1 and is preferably ZSM-5. The upgraded product includes olefinic hydrocarbons such as propene 
and butenes. 

i$ US 3.856,659 describes a multistage hydrocarbon conversion operation in the presence of a dual cracking catalyst 

composition comprising ZSM-5 material, for the production of gasoline and olefinic components, employing one or more 
riser reactors in parallel flow arrangement wherein the larger and smaller pore catalytic cracking materials comprising 
the dual function catalyst work substantially independently in their restructuring of hydrocarbon constituents coming in 
contact therewith under particularly selected operating conditions. Particularly a first hydrocarbon feed contacts the dual 

20 function catalyst in a riser conversion zone, the dual function Catalyst is then contacted with a second hydrocarbon feed 
more refractory than the first under conditions to substantially deactivate the cracking activity of the large pore catalyst 
component without undesirably influencing the activity of the small pore catalyst component which can then be contacted 
with low boiling hydrocarbon components to effect their restructuring to cyclic components of relatively high octane rating. 
The production of olefins is desirable as their reactivity renders them suitable for conversion to further products, in 

25 contrast to the low value icwer paraffins. However, the above described process has the drawcack that the initial feed- 
stock must have been severely denitrified in order to avoid rapid catalyst deactivation. 

It has surprisingly been found that a comparatively high yield of olefins can be obtained, under less stringent con- 
ditions as regards nitrogen content, using certain zeolitic catalysts, at high temperature with a short feedstock residence 
time. Furthermore, it has been surprisingly found that the conversion is suitable for heavy hydrocarbon feedstocks and 

30 an upgraded product rich in lower olefins can be obtained therefrom. 

Accordingly, the present invention provides a process for the conversion of a hydrotreated and/or hydrocracked 
heavy hydrocarbonaceous feedstock to obtain a high proportion of olefinically unsaturated gaseous products, which 
process comprises contacting the feedstock in a single stage with a zeolitic catalyst comprising a zeolite with a pore 
diameter of 0.4 to 0.7 nm wherein the contacting is carried out at a catalyst/feedstock weight ratio from 2 to 200, a 

35 temperature of greater than or equal to 480 °C and a pressure of up to 10 bar during less than 10 seconds. 

The feedstock is contacted with the zeolitic catalyst for less than 10 seconds. Suitably, the minimum contact time 
is 0.1 second. Very good results are obtainable with a process in which the feedstock is contacted with the zeolitic 
catalyst during 1 to 6 seconds. 

The temperature during the reaction is relatively high. However, the combination of high temperature and short 

•to residence time allows a high conversion to olefins. A preferred temperature range is 480 to 900 °C. more preferably 
500 to 750 3 C. 

The zeolitic catalyst comprises a zeolite with a pore diameter of from 0.4 to 0.7 nm. The catalyst suitably further 
comprises a refractory oxide that serves as binder material. Suitable refractory oxides include alumina, silica, silica-alu- 
mina, magnesia, titania, zirconia and mixtures thereof. Alumina is especially preferred. The weight ratio of refractory 

^ oxide and zeolite suitably ranges from 10:90 to 90:10. preferably 50:50 to 85:15. The catalyst may comprise further 
zeolites with a pore diameter above 0.7 nm. Suitable examples of such zeolites include the faujasite-type zeolites, zeolite 
beta, zeolite omega and in particular zeolite X and Y. The zeolitic catalyst preferably comprises as zeolite substantially 
only zeolites with a pore diameter of from 0.4 to 0.7 nm. 

The term zeolite in this specification is not to be regarded as comprising only crystalline aluminium silicates. The 

50 term also includes crystalline silica (silicalite). silicoaluminophosphates {SAPO), chromosilicates, gallium silicates, iron 
silicates, aluminium phosphates (ALPO). titanium alummosilicates (TASO). boron silicates, titanium aluminophosphates 
(TAPO) and iron alummosilicates. 

Examples of zeolites that may be used in the process of the invention and that have a pore diameter of 0.4 to 0.7 
nm, include SAPO-4 and SAPO-11. which are described in US-A-4, 440,571 , ALPO- 11, described in US-A-4,31 0.440, 

55 TAPO-11. described in U S-A-4, 500.65 1 , TASO-45. described in EP-A-229.295. boron silicates, described in e.g. 
US-A-4,254,297, aluminium silicates like erionite. ferrierite. theta and the ZSM-type zeolites such as ZSM-5. ZSM-11, 
ZSM-1 2. ZSM-35, ZSM-23, and ZSM-38. Preferably the zeolite is selected from the group consisting of crystalline metal 
silicates having a ZSM-5 structure, ferrierite. erionite and mixtures thereof. Suitable examples of crystalline metal silicates 
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IBP, °C 


453 


50 %wt 


591 


67 %wt 


620 


density 70/4 


0.3532 kg/i 


sulphur 


232 ppmw 


nitrogen 


12 ppmw 



25 below. 



TABLE 1 



Process conditions: 

Reactor temperature, a C 
Catalyst/oil ratio, g/g 
Contact time, s 



Product, %w on feed 



"2. 



531 
4.3 
2.2 



50 



c 3 
c 4 

C s -221 °C 
221 -450 9 C 
450 °C+ 
Coke 

Conversion oU50 9 C+ feed. %w 
EXAMPIF 9 



1.0 

1.2 
4.9 
2.0 
17.9 
2.1 
16.4 
26.3 
13.2 
9.1 
0.3 

9 
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The feedstock in this example was a hydrocracked 



heavy flashed distillate having the following 




properties. 



Continuation of the lable on the next pagi" 
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50 %wt 


432 


FBR *C 


520 


fraction boiling below 370 °C. %wt 


7 7 


density 70/4 


0.3157 kg/I 


sulphur 


20 pomw 


nitrogen 


2 ppmw 



The experiment was carried out as described in Examole 1 hut ,.«;„„ ^ 
below to give the results given in Table 2. ' 9 Pf0CeSS COnci;:cns Cescr,bed in T ^ 2 
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Process conditions: 




Reactor temoeraturp 3 r 


o/y 


Catalyst/oil ratio, g/g 


1 41 


Contact time, s 


1 / 


Product, %w on feed 




^1 


I O 




1.0 


c 2 


14.7 


c 3 . 


3.9 


c 3 


37.3 




4.6 


c 4 


18.3 


C 5 -221 °C 


8.6 


221-370 3 C 


2.3 


370 °C+ 


0.4 


Coke 


6.3 


Conversion of 370 °C+, %w 


99.6 
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EXAMPLE 3 



The naslwa castillan was trwtw in accordance »«, me prccass iliusra.ea in Fig. 1 as tollows 

TABLE 3 



Hydrocracked feedstock 




Refractive index, n 20 

0 


1.4720 



Continuation of the Table on the next page 
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UV arcmaiics. mmol/100 g 






mono 


25 




di 


4 




poly 


3 




Initial boilinn nmnt 'r 


340 


:o 


50 %wt 






Final boiling point 


540 




Product, %w on feed 








31.5 


IS 


H 2 








0 1 




p 


0.7 




p 


0.8 




p 


3.4 


20 


p 


1.4 




p 


12.3 




p 


1.5 




p 


11.3 




Gasoline (C s -221 *C) 


16.5 


25 


Ccke 


0.5 


| Recycle (221* 9 C) 


19 
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Patentanspruche 



« 2. 
3. 

20 4. 



Vertahren .„, d .e Umwandlung e,nes wassers.crfbehancelten und/oder wasserstoffgecrackten kchlenwasserstcff- 

e den ^^T^ ™ 'T An ' e " an C ' ef ' n,SCn SasfeLgen Produ : e, e 

Mhen mr -2 AuSganS h Smatenal ^ e '™9 en Schrtt m„ e,nem zeo.ithisc.-en Katalysator aus e nem S 
hthen m , Si nem Porenourchmesser von 0.4 bis 0.7 nm Kon.akfert, dadurch gekennzeichnet daO man die <ortakt 
ben f nd,ur. g be. e,nem Kala<ysator/Ausgangsmater,al.Gew,cn,sverha,tn,s von 2 bis 200, einer T IrnZ^Z 
4c0-C o«r hoher und e,nem Druck von bis zu 10 bar ,nnerha,b von weniger als ,0 Sekunden durcnX 

^ ^ ^ - <*" Kafc.ysator .nnemalb vcn 

Vertahren nach Anspruch 1 oder2. in dem die Temperatur zw.schen 480 und 900 9 C liegt. 

Vertahren nach e ,nem der vorhergehenden Anspruche, bei dem man den Zeolithen aus knstallinen Metal.siiikaten 
mil ZSM-s-atruktur. !-ernerit, Enonit und deren Gemischen auswahlt. 'wraien 

S " voSgr' ^ 6inem V ° rhergehenden Ans P rtich * * dem der Zeolith flbervnegend in seiner Wasserstofform 



6. 
7. 



Vertahren nach einem der vorhergehenden Anspruche, das man ohne Wasserstoff- oder Oampfzusatz durchluhrt. 

Vertahren nach einem der vorhergehenden Anspruche. das man in einem von unten nach oben oder von cben 
nach unten wanderuden Wanderbett durchfuhrt. 

8. Vertahren nach einem der vorhergehenden Anspruche. be, dem das Ausgangsmaterial ein wasserstoffbehandeltes 
und/oder wasserstcffgecracktes entasphaltiertes Ol oder schweres Vakuumtiestillat ist. s,ono ^^eltes 

9. Vertahren nach einem der vorhergehenden Anspruche, bei dem man das Ausgangsmatenal zunachst e,ner Was- 

^zTz^r 3 ' T m T ser : toffcracken ,n Gegenwari — — . 

das nach dem Vertahren ernes der vorhergehenden Anspruche umgewandelte Material fraktioniert und die schwe- 
rere Fraktion w.eder besagter Wasserstoffbehandlung und/oder besagtem Wasserstorfcracken zufuhrt. 

40 Revendications 

1 . Precede de convers.cn d'une charge de depart hydrocarbonee. hydrotraitee et/ou hydrocraquee en vue d'obtenir 
une proportion elevee de produits gazeux a insatura.ion ethylenique. precede qu. comprend la mise en contact de 
a charge de base, au cours d'une etape un,que. avec un catalyseur zeolitique comprenan. une zeolite pessedant 
un diametre des pores de 0.4 a 0.7 nm. caracterise en ce que Ton entreprend la m, se en contact avec ur^on 
ponaeral catalyseur/charge de depart de 2 a 200. a une temperature egale ou super ieure a 480'C et une press«on 
aiiant jusqua 10 bars pendant une periode inferieure a 10 secondes. 

2. Precede suivant la revend,ca.,on i caracterise en ce que Ten me. la charge de depart en contact avec le catalyseur 
zeolytique pendant 1 a 6 secondes. 

3. Precede suivant la revendication 1 ou 2. caracterise en ce que la temperature vane de 430 a 900'C. 

4. Precede suivant rune quelconque des revendicat.ons precedentes. caracterise en ce que Ton choisit la zeolite oarm, 
les sihcates de metaux cnstallms possedant une structure ZSM-5. la ferr.ente, I'enon.te et leurs mefcnges. 

5. Precede suivant Tune quelconque des revendications precedentes, caracterise en ce que la zeolite se presente 
sensiblement sous sa forme hydrogene. 
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